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$EVWUDFW 
8UEDQKHDWLVODQGV8+,VFDQKDYHQHJDWLYHHIIHFWVRQFLWLHV8QGHUWURSLFDOFOLPDWHDQGIRUODUJHDQG
KLJKGHQVH PHJD FLWLHV OLNH 6LQJDSRUH WKH HOHYDWHG WHPSHUDWXUH OHYHOV \LHOG WR KLJKHU HQHUJ\
FRQVXPSWLRQIRUFRROLQJ UHGXFHGRXWGRRU WKHUPDOFRPIRUWDQGD ORZHUHGTXDOLW\RIXUEDQOLYLQJLQ
JHQHUDO:KLOHPRGHOLQJDQGVLPXODWLRQRI8+,VKDVEHHQGRQHVXFFHVVIXOO\ IRU WKH WHPSHUDWH]RQH
DQGFLWLHVRIHLWKHUGRPLQDQWO\IODWURRIVFDSHLHLQ(XURSHRUUHSHWLWLYHXUEDQOD\RXWLQWKH86
WKHVDPHDSSURDFKFDQQRWEHDSSOLHGWR6LQJDSRUH7KUHHGLPHQVLRQDOFHOOXODUDXWRPDWD'&$DUH
KHUHSURSRVHGDVPHDQVWRPRGHOWKHPDQLIROGYHUWLFDOIHDWXUHVZKLFKDUHQRWVXIILFLHQWO\WDNHQLQWR
DFFRXQWZLWKFXUUHQWVWDWHRIWKHDUWPHWKRGVWKHKHWHURJHQHRXVKLJKULVHODQGVFDSHDQGFRQYHFWLRQDV
D PDMRU KHDW UHMHFWLRQ PHFKDQLVP $V ZH GHPRQVWUDWH '&$ HQDEOH D QHZ DSSURDFK RI 8+,
PRGHOLQJZKHUHWUDGLWLRQDOXUEDQPLFURFOLPDWHPRGHOVIDLODQGFRPSXWDWLRQDOIOXLGG\QDPLFVDUHQRW
DSSOLFDEOHGXHWRWKHODUJHVFDOH

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:KLOHWKHPDQ\
FDXVHVRIWKH8+,KDYHEHHQLGHQWLILHGLQWKHSDVW*DUWODQGWKHPDJQLWXGHRIHDFKFRPSRQHQW
VWURQJO\GHSHQGVRQWKHLQGLYLGXDOFLW\DQGLWVJHRJUDSK\,QPRVWFDVHV±ZKHQFRROLQJGD\VGRPLQDWH
RYHUKHDWLQJGD\VD8+,LVDWKUHDWUHVXOWLQJLQKHDWUHODWHGVWUHVVDQGKHDOWKLVVXHV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.RORNRWURQL 5HQ 'DYLHV 	 0DYURJLDQQL  DQG ORVV RI TXDOLW\ RI XUEDQ OLYLQJ LQ JHQHUDO
0DYURJLDQQLHWDO
7KHIROORZLQJREVHUYDWLRQVDUHEDVHGRQUHVHDUFKDQGVWXGLHVFDUULHGRXWLQWKHWURSLFDOPHJDFLW\
RI 6LQJDSRUH URXJKO\ PLOOLRQ LQKDELWDQWV RQ  NP LVODQG DW 1RUWK DQG (DVW (YHQ
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ZKHQWKHXUEDQPLFURFOLPDWHVHHPVWREHZHOOVWXGLHGDQGWKHUHIRUHZHOOXQGHUVWRRG.DUGLQDO-XVXI
:RQJ+DJHQ$QJJRUR	+RQJ 5RWK	&KRZ :RQJ	 -XVXI :RQJ	<X
VRPHRSHQTXHVWLRQVUHPDLQRQWKHPHWKRGRORJ\DSSOLHGRQWKHVLJQLILFDQFHRIWKHFDOFXODWHG
UHVXOWVDQGFRQVHTXHQWO\RQZKDWWRGRWRILJKWWKH8+,%HUJHUD&KXD+DPLOWRQ+DUW
3UL\DGDUVLQL+LHQ	:DL'DYLG9HODVFR	5RWK)RU6LQJDSRUHZKHUHWKH8+,
UHVXOWV LQ HOHYDWHG WHPSHUDWXUH OHYHOV RI XS WR  & 4XDK 	 5RWK  VHYHUDO EDUULHUV DQG
FKDOOHQJHVLQWDFNOLQJWKHSUREOHPKDYHEHHQLGHQWLILHG
x /DFNRIGDWDLQIRUPDWLRQDQGNQRZOHGJHRQFDXVHVDQGFRQVHTXHQFHVRIWKH8+,
x 0LVVLQJLQWHUGLVFLSOLQDU\DQGWUDQVGLVFLSOLQDU\FROODERUDWLRQ
x 6\QWKHVLVRIYDULRXVPRGHOLQJDSSURDFKHV
x $QGODVWEXWQRWOHDVWFRPSXWDWLRQDOFKDOOHQJHV
,Q DGGUHVVLQJDOO IRXU SRLQWV DERYHZH VXJJHVW DQ DSSURDFKEDVHG RQ FRPELQLQJ WRSGRZQZLWK
ERWWRPXSPRGHOVZKLFKKDVEHHQLQWURGXFHGE\WKHFuture Cities LabRIWKHSingapore-ETH Center
LQDQGIXUWKHUGHYHORSHGNQRZQDVWKHCooler Calmer SingaporeSURMHFW7KHSDVWFXUUHQWDQG
IXWXUHUHVHDUFKZLWKLQWKHSURMHFWDQGWKHFROODERUDWLRQWRWKHRXWVLGHZLOOEHGHPRQVWUDWHG
%HIRUH WKH8+,RI6LQJDSRUHFDQEH IRXJKW WKHFRPSOH[SUREOHPQHHGV WREH IXOO\XQGHUVWRRG
2XUUHVHDUFKVKDOOHQDEOHWKLVWDVN
 %DFNJURXQG8+,LQ6LQJDSRUH
6LQJDSRUH¶VFOLPDWHKDVEHHQFKDQJLQJLQWKHSDVW5RWK	&KRZDQGLVH[SHFWHGWRFKDQJH
LQIXWXUHDVZHOO+LVWRULFGDWDRQWKHXUEDQFOLPDWHLQ6LQJDSRUHDQGWKHUHJLRQLVRQO\DYDLODEOHIRU
WKHODVW\HDUVFRPSDUHGWRDOPRVW\HDUVRIGDWDDYDLODEOHLQ(XURSH,QWKHVDPHWLPHVSDQLQ
ZKLFKFOLPDWHGDWDLVDYDLODEOH6LQJDSRUHZHQWWKURXJKVLJQLILFDQWFKDQJHVEHWZHHQDQG
x 3RSXODWLRQLQFUHDVHGIURPPLOOLRQLQKDELWDQWWRPLOOLRQ
x /DQG VXUIDFHG LQFUHDVHG E\PHDQVRI DUWLILFLDO UHFODPDWLRQ IURPNP WR NP
ZKLOHPDVVLYHO\PRGLI\LQJWKHWRSRJUDSK\:DQJ%HOOH	+DVVOHU
x $QG WKHHFRQRPLFRXWSXWGHILQHGDVJURVVGRPHVWLFSURGXFW *'3 LQFUHDVHG IURP
ELOOLRQ 86 WR  ELOOLRQ 86 RU SHU FDSLWD IURP  WR  86
ZZZWUDGLQJHFRQRPLFVFRPVLQJDSRUH
0DQ\PRUHLQIOXHQWLDOIDFWRUVFRXOGEHPHQWLRQHGKHUHDVWKHUHDUHWKHULVHRIWKHSULYDWHFDUDV
WKH GRPLQDQW VSHFLHV LQ 6LQJDSRUH D KRXVLQJ SROLF\ IDYRULQJ ODUJHVFDOH DQG KLJKGHQVH SXEOLF
KRXVLQJE\WKHHousing Development Board +'%ZKLFKLVUHPLQGLQJRI WKH*HUPDQµ3ODWWHQEDX¶
FRQFUHWH SUHIDEULFDWLRQ VHFRQGDU\ HIIHFWV OLNH LQFUHDVH LQ SULPDU\ HQHUJ\ FRQVXPSWLRQ DQG
FRQVHTXHQWO\JUHHQKRXVHJDVHPLVVLRQV *+*FDLWZULRUJSURILOH6LQJDSRUHGXH WRDQ LQFUHDVH LQ
SRSXODWLRQDQGSURGXFWLYLW\
 3KHQRPHQRORJ\
7KH8+,RI6LQJDSRUHLVDW\SLFDOQLJKWWLPHSKHQRPHQDZKHUHWKHPDLQZDUPLQJKDSSHQVGXULQJ
QLJKW KRXUV ,Q FRQWUDVW WR WKH SHULSKHU\ ZKHUH UDLQIRUHVW DQG RFHDQ SURGXFH QDWXUDO FRROLQJ WKH
GHQVHO\ XUEDQL]HG DUHDV HVSHFLDOO\ WKH FHQWUDO EXVLQHVV GLVWULFW &%' KDV DQ HOHYDWHG WHPSHUDWXUH
OHYHO 6WURQJ ZLQGV DQG UDLQ IDOO PLJKW PLWLJDWH WKLV HIIHFW KRZHYHU WKH DYHUDJH ZLQG VSHHG ZLWK
DERXWPVLQWKHWURSLFDOFDOPVORZDQGUDLQIDOOLVUDWKHUXQSUHGLFWDEOHDVZHOODVVKRZLQJVHDVRQDO
EHKDYLRU5HDVRQVIRUWKH8+,DUHWKHFLW\¶VVSHFLILFFKDUDFWHUFKDQJHRIODQGXVHZLWKKLJKHUVSHFLILF
WKHUPDO FDSDFLW\ PDWHULDOV 	 GDUNHU DOEHGR OHVV JUHHQHU\ 	 HYDSRWUDQVSLUDWLRQ GHQVLILFDWLRQ LQ
JHQHUDO:RQJ	<X
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2YHUDUFKLQJHIIHFWV LQ6LQJDSRUHZKLFKDUH LQIOXHQFLQJ WKH ORFDOFOLPDWHEXWDUHQRW WRRI
6LQJDSRUHRULJLQRUE\6LQJDSRUHFDXVHG\LHOGDGGLWLRQDOQHJDWLYHVLGHHIIHFWVWRWKHFLW\8QGHUWKLV
FDWHJRU\IDOOVJOREDOZDUPLQJZLWKRXWVWDUWLQJDGLVFXVVLRQKHUHDERXWWUXWKDQGPDJQLWXGH±WKHUHLV
OLWWOH GRXEW DERXW LWV UHDOLW\ WKH (O 1LxR 	 /D 1LxD DW OHDVW LQGLUHFWO\ WKH VHDVRQDO KD]H DQG
IXUWKHUPRUHFXOWXUDODQGWHFKQRORJLFDOFKDQJH
 5HVHDUFK$SSURDFK
$VGHVFULEHGLQ&KDSWHU,QWURGXFWLRQWKHVFLHQFHRI8+,VLVDQROGDQGZHOOHVWDEOLVKHGEXVLQHVV
:KHUHDVWKHDWPRVSKHULFSK\VLFVRIWKHXUEDQPLFURFOLPDWHDUHPRUHRUOHVVXQGHUVWRRGFKDOOHQJHVLQ
PHDVXULQJPRGHOLQJDQGVLPXODWLRQDUHSHUVLVWHQW'XHWRWKHWKUHHGLPHQVLRQDOVFDOHDQGH[SDQVLRQ
RIWKHSUREOHPXSWRVHYHUDORUNPVXUIDFHDQGXQWLOSODQHWDU\ERXQGDU\OD\HULQKHLJKW
WKH WHPSRUDO YDULDWLRQ RI PDQ\ SDUDPHWHUV LQ GLXUQDO DQG VHDVRQDO F\FOHV DQG WKH SUDFWLFDO
LQIHDVLELOLW\ RI FRQGXFWLQJPHDVXUHPHQWV LQ WKLV YDVW VSDFHZLWK D VXIILFLHQWO\ VSDWLDO DQG WHPSRUDO
UHVROXWLRQWKHDPRXQWRITXDOLWDWLYHDQGTXDQWLWDWLYHGDWDSHUFDVHVWXG\LVVPDOO9DOLGDWLRQWKURXJK
H[SHULPHQWVDQGPHDVXUHPHQWVDUHWKHUHIRUHRIOLPLWHGXVH,QFRPSDULVRQIRUZHDWKHUSUHGLFWLRQWKH
GLVFUHSDQF\EHWZHHQVSDWLDOUHVROXWLRQRIIRUHFDVWDQGPHDVXUHPHQWSRLQWV


)LJXUH7KHQHWZRUNRIPHWHRURORJLFDOVWDWLRQVLQ6ZLW]HUODQG$WRWDORIVWDWLRQVDUHLQGLFDWHG
E\ WKHLU RSHUDWRU  0HWHR*URXS    6ZLVV0HW1HW  .DQWRQH  6/)  .*9  
5HJLRZ  :HDWKHU%R[[ 0HWHR%DVH $JUR &0/DQG 3ULYDWH

NPLVWKHVL]HRI6ZLW]HUODQG:LWKPHWHRURORJLFDOVWDWLRQVKRZQLQ)LJWKHGHQVLW\
LV DERXW RQH VWDWLRQ SHU  NP HYHQ WKH GLVWULEXWLRQ LV IDLUO\ KRPRJHQRXV1RWH WKDW WKH:HDWKHU
5HVHDUFK DQG )RUHFDVWLQJ :5) PRGHO DV LW KDV EHHQ XVHG E\ /L HW DO IRU FOLPDWH PRGHOOLQJ LQ
6LQJDSRUHKDV ILYHQHVWHGGRPDLQVZLWKFHOO VL]HV UDQJLQJ IURPNP WRNPDQGD ODQG
XVH ODQG FRYHUPRGHO RQ WKH VPDOOHVW GRPDLQ 7KH XUEDQ OD\RXW LV WKXV FKDUDFWHUL]HG E\ IXQFWLRQ
ZKHUHLHUHVLGHQWLDOXVHLVRQO\FODVVLILHGLQWRWZRFDWHJRULHVRIORZDQGKLJKGHQVLW\/LHWDO
7KH VDPH VRXUFH OLVWV  ZHDWKHU VWDWLRQV IRU 6LQJDSRUH +2%2 IOX[ WRZHU DQG WKH &KDQJL
PHWHRURORJLFDO VWDWLRQ WKXV RQ DYHUDJH RQH VWDWLRQ SHU  NP 7KLV YDOXH LV YHU\ VLPLODU WR WKH
GHQVLW\ OHYHO LQ6ZLW]HUODQGDW ILUVW JODQFH<HW WKH OHYHORIGHWDLOZKLFK VKDOO EH H[SODLQHG LQ ERWK
FDVHV LVTXLWHGLIIHUHQW ,Q6ZLW]HUODQG WKH UHVROXWLRQ LV IRUSURGXFLQJD UHJLRQDO FOLPDWHPRGHODQG
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ZHDWKHUIRUHFDVW,Q6LQJDSRUHWKHORFDOPDJQLWXGHRIWKH8+,VKDOOEHGHWHUPLQHGRQDUHVROXWLRQIDU
EHORZNP
%DVHOLQHLQ/LHWDOIRU6LQJDSRUHLVDVLPSOLILHGYHUVLRQRIWKHWKUHHGLPHQVLRQDOLW\RIWKH
XUEDQIDEULF5HVLGHQWLDOEXLOGLQJ¶VVKDSHDQGOD\RXWZLWKLQDGLVWULFWLVIXUWKHUPRUHXQGHUVWRRGDVWKH
VRFDOOHG XUEDQ FDQ\RQ ± D UHSHWLWLYH FDQ\RQ RI SDUDOOHO EXLOGLQJ EORFNV ZLWK VWUHHWV LQ EHWZHHQ
$VSHFW UDWLRV RI ZLGWK DQG KHLJKW RI FDQ\RQ VWUHHWV DQG EXLOGLQJV DUH WKHQ HYDOXDWHG DQG JLYH
WRJHWKHUZLWKRWKHU IHDWXUHVSDUDPHWHUV IRU WKH ODUJHGRPDLQV7KH WZRFDWHJRULHVRI ORZDQGKLJK
GHQVLW\LVUHIOHFWHGE\DPHDQEXLOGLQJKHLJKWPKLJKGHQVLW\DQGPORZGHQVLW\DVWDQGDUG
GHYLDWLRQRIEXLOGLQJKHLJKWPDQGPUHVSHFWLYHO\WKHURRIZLGWKRIPDQGPUHVSHFWLYHO\$V
PHQWLRQHGEHIRUH6LQJDSRUHLVDKLJKGHQVHWURSLFDOPHJDFLW\DQGWKHVWDWHRZQHG+'%LVSURYLGLQJ
WKH PDMRULW\ RI KRXVLQJ VHH HQZLNLSHGLDRUJZLNL3XEOLFBKRXVLQJBLQB6LQJDSRUH IRU PRUH GHWDLOHG
LQIRUPDWLRQWKHPRVWUHFHQWW\SHRIKLJKULVHEORFNKDVIORRUVDVLQ)LJ&OHDUO\DPKLJK
PRGHOLVQRWUHSUHVHQWLQJWKLVFDVHDGHTXDWHO\

D E
)LJXUH$W\SLFDOIORRUKLJKULVHSUHFLQFWRI6LQJDSRUH

 8UEDQ3ODQQLQJ
6LQJDSRUH¶VXUEDQSODQQLQJDXWKRULWLHV DUHHPSOR\LQJD VRSKLVWLFDWHG VHWRINQRZOHGJHDQG VNLOO
VRXUFH IRU DFKLHYLQJ WKH EHVW SRVVLEOH RXWFRPH 7KLV FDQ EH UHJDUGHG DV H[HPSODU\ IRU D PRGHUQ
PHWURSROLVZKLFKFDUHVIRUWKHZHOOEHLQJRILWVPRVWYDOXDEOHUHVRXUFH±WKHFLWL]HQV7KHCenter for 
Liveable Cities LQ 6LQJDSRUH ZZZFOFJRYVJ LV WKH KLJKHVW OHYHO JRYHUQPHQWDO LQLWLDWLYH DQG
FRRUGLQDWLQJ UHVHDUFK DQG DFWLRQ RQ VXVWDLQDEOH XUEDQ OLYLQJ LQFOXGLQJ WKH FKDOOHQJH RI WKH
6LQJDSRUHDQ 8+, /RFDO XQLYHUVLW\EDVHG UHVHDUFK LV VXSSRUWLQJ WKLV HIIRUW IURP VHYHUDO UHVHDUFK
YHFWRUV)URPPHFKDQLFDODQGFLYLOHQJLQHHULQJGULYHQUHVHDUFKLVORRNLQJLQDQGIURPWKHEXLOGLQJ¶V
SHUVSHFWLYH *XLGHOLQHV DQG QRUPDWLYH VWDQGDUGV RQ HQHUJ\ HIILFLHQW EXLOGLQJ SHUIRUPDQFH DQG
WHFKQRORJ\IRFXVHG VROXWLRQV DUH GHYHORSHG KHUH (OHFWULFDO HQJLQHHULQJ IHHGV NQRZOHGJH RQ WKH
LQWHJUDWLRQRIUHQHZDEOHHQHUJ\VRXUFHV6LQJDSRUHWHVWVVRODUZDYHDQGZLQGSRZHURQVPDUWJULGV
DQG WKH LQWHJUDWLRQ RI HOHFWULF YHKLFOHV LQWR WKH VFLHQWLILF FRPPXQLW\ 7UDQVSRUW SODQQLQJ SURYLGHV
VFHQDULRVDQGRSWLPL]DWLRQIRULQGLYLGXDODQGDJJUHJDWHPRELOLW\LQFRQMXQFWLRQZLWKRWKHUHOHPHQWVRI
XUEDQ LQIUDVWUXFWXUH LH (UDWK HW DO &OLPDWH VWXGLHV GLUHFWO\ IRFXV RQ VKRUW DQG ORQJ WHUP
SURJQRVLV RI WKH XUEDQ PLFURFOLPDWH WDNLQJ WKH PDVWHU SODQ IRU XUEDQ GHYHORSPHQW LQWR DFFRXQW
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6XUURJDWH PRGHOV DUH FRQVHTXHQWO\ HVWDEOLVKHG ZLWKLQ WKH DUFKLWHFWXUH DQG XUEDQ SODQQLQJ GRPDLQ
WKHPVHOYHV$VFKZDQGHQ:XOOVFKOHJHU0OOHU	6FKPLWW=KRQJ$ULVRQD+XDQJ%DWW\	
6FKPLWW  $VVXPLQJ D OLPLWHG EXGJHW DQG DYDLODEOH PDQSRZHU LI WKH LQWHUGLVFLSOLQDULW\ RI
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